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Pathological burst fracture in the cervical spine
with negative red flags: a case report
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Chris DeGraauw, DC FRCCSS(C)?
Erik Klein, DC?

Objective: To report on a case of a pathological burst
fracture in the cervical spine where typical core red flag
tests failed to identify a significant lesion, and to remind
chiropractors to be vigilant in the recognition of subtle
signs and symptoms of disease processes.

Clinical Features: A 61-year-old man presented to
a chiropractic clinic with neck pain that began earlier
that morning. After a physical exam that was relatively
unremarkable, imaging identified a burst fracture in the
cervical spine.

Intervention & Outcomes: The patient was sent by
ambulance to the hospital where he was diagnosed
with multiple myeloma. No medical intervention was
performed on the fracture.

Summary: The patient’s initial physical examination
was largely unremarkable, with an absence of clinical
red flags. The screening tools were non-diagnostic.
Pain with traction and the sudden onset of symptoms

Objectif : Présenter un cas de fracture-éclatement
pathologique dans la colonne cervicale ou les tests de
base pour révéler des signes alarmants n’ont pas réussi
a identifier une lésion significative, et rappeler les
chiropraticiens a étre vigilants dans la reconnaissance
des signes et symptémes subtils des processus
pathologiques.

Caractéristiques cliniques : Un homme dgé de 61 ans
s’est présenté a une clinique de chiropratique avec une
douleur cervicale qui a commencé tot le matin. Apres un
examen physique relativement banal, I’'imagerie a révélé
une fracture-éclatement du rachis cervical.

Intervention et résultats : L’ambulance a transporté le
patient a I’hdpital ou il a recu un diagnostic de myélome
multiple. Aucune intervention médicale n’a été effectuée
sur la fracture.

Résumé L’examen physique initial du patient était
banal et sans signes alarmants cliniques. Les outils de
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prompted further investigation with plain film imaging
of the cervical spine. This identified a pathological burst
fracture in the C4 vertebrae.

(JCCA. 2016:60(1):81-87)

KEY WORDS: chiropractic, burst fracture, red flags

dépistage n’ont pas pu diagnostiquer. La douleur avec
la traction et I’apparition soudaine de symptomes ont
incité un examen plus approfondi avec l'imagerie par
radiographie du rachis cervical. Cela a révélé une

fracture-éclatement pathologique dans la vertebre C4.

(JCCA. 2016;60(1):81-87)

MOTS CLES : chiropratique, fracture-éclatement,
signes alarmants

Introduction

Chiropractors are manual therapists trained in the diag-
nosis and treatment of musculoskeletal conditions. In or-
der to elicit an appropriate diagnosis, chiropractors rely
heavily on the history the patient provides. This includes
the mechanism of injury, temporal onset, aggravating and
relieving factors, and psychosocial influences. The pres-
ence of serious pathology includes, but is not limited to:
(1) pain that is worse during rest versus activity, (2) pain
that is worsened at night or not relieved by any position,
(3) a poor response to conservative care including a lack
of pain relief with prescribed bed rest, or (4) poor success
with comparable treatments.! It is well documented*? that
in chronic conditions patient self-reporting is accurate, as
care is a habitual part of their daily lives. The history ac-
counts for 82% of the diagnosis, with the physical exam
used to help verify the anticipated diagnosis.’ A physical
exam that follows an adequate history is usually confirm-
atory rather than exploratory.*

Specific historical considerations should include the
patient’s history, the report of the present complaint, and
additional work-up such as imaging and blood work.'
When the physical exam does not confirm the suspected
diagnosis, further investigation is required. For chiroprac-
tors, radiological plain film imaging is used to assess bone
health and to screen for underlying pathology. If there is
any indication for further work-up, such as blood work or
advanced imaging, inter-professional collaboration with
other health care professionals is crucial.

The objective of this case report is two-fold. The first
is to highlight the need to be vigilant in recognizing and
responding to subtle signs and symptoms of disease pro-
cesses. The second is to remind clinicians to rely on all of

82

their assessment tools, including radiographic imaging, if
orthopaedic tests are of limited value.

Case Presentation
A 61-year-old retired male presented to a chiropractic
clinic in the mid-morning, complaining of dull, achy cer-
vicothoracic discomfort in the left upper scapular area.
He came to the clinic wearing a soft cervical collar. The
pain began early that morning when the patient sat up in
bed from a supine position, turned to step out and heard
what he described as a “crunch-like” sound. There was
an immediate reaction including sweating and dizziness,
lasting five minutes. Slight pain relief was achieved by
taking two Tylenol 3s and pressing his occiput against the
edge of the bed. The patient described an inability to find
a comfortable position for his neck, and rated his pain at
7/10 on the VAS that was constant. Coughing aggravated
the pain in the mid-cervical spine. Slight weakness was
reported when picking up a glass of water with his left
hand; however, this was not consistent throughout the
morning. Otherwise, there were no neurological symp-
toms described in the upper limb, lower limb, or cranium.

His past health history was unremarkable. The patient
described having a cold for approximately three weeks
in advance of the date of presentation, but felt well on
that day. Approximately fifteen years previously, he had
a mole removed from his nose that was determined to be
pre-cancerous. The patient had an active lifestyle includ-
ing a healthy diet, regular exercise, no smoking, and so-
cial alcohol consumption. He was pre-diabetic and over-
weight. This was his first chiropractic visit.

A post-history differential list included compression
fracture, grade two mechanical neck pain, and strain of
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the cervicothoracic musculature. Prior to the physical
examination, the patient removed the collar himself and
went through active ranges of motion that was painless
with only a mild limitation at end range globally. A full
neurological examination of the upper and lower limb was
intact, and bilaterally symmetrical. Plantar reflexes were
down going, and Hoffman’s test was negative. Valsalva
and spinal percussion tests were negative. There was mild
muscle spasm in the trapezius and cervical paraspinals bi-
laterally. Axial compression of 2-3 1bs of pressure did not
contribute to or alleviate his symptoms. Cervical traction
was painful. The examination was tiring for the patient,
however, no motor weakness was found. The physical
exam was unable to rule out compression fracture.

The patient replaced his collar and was sent for cer-
vical spine films to a chiropractic radiologist. While the
anterior-posterior open mouth image (Figure 1) was read
as normal except for general osteopenia, a burst fracture
of C4 vertebrae was visualized on the remaining images
(Figures 2 & 3). The chiropractic radiologist conferred
with the referring chiropractor, and emergency measures
were taken including re-collaring the patient and having
him transferred by ambulance to the hospi-
tal. The chiropractic radiologist then con-
ferred with the radiologist at the hospital
and was able to provide collaborated evalu-
ation.

Following advanced imaging it was de-

termined the patient had multiple myeloma
in his cervical spine, thoracic spine and ribs.
At the hospital he was put into a hard col-
lar and developed hard radicular signs and
pneumonia by nightfall. Due to the com-
plexity of the lesion and the pneumonia, the
burst vertebra was unable to be managed
operatively at that time.

Discussion

This patient presented with acute neck pain
without radiation after waking up that mor-
ning. The physical exam was surprisingly
non-conducive, given the diagnosis. The
significant physical exam findings were in-
creased pain with traction despite painless
range of motion, negative spinous percus-
sion test, and a normal neurological exam. It
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is pertinent to recognize there is limited strength in many
of the tests that are presented, including differentiating a
fracture of the cervical spine.

Hoffman’s sign is an indication of an upper motor
neuron lesion. However, Hoffman’s sign may be posi-
tive in patients who have hyperthyroidism, anxiety, and
patients who have had previous cervical spine surgery.’
Further studies have indicated that Hoffman’s sign, in
absence of other clinical signs and indications, is not a
reliable test®, with a sensitivity range of 33-58% and a
specificity of 59-78%’. Spinal percussion has no evi-
dence for use in the cervical spine. In the lumbar spine,
there are mixed reviews as to whether spinal percussion
has diagnostic significance. In one study by Langdon in
2010, spinal percussion was found to be diagnostic for
upper lumbar osteoporotic compression fractures with a
sensitivity of 87.5% and a specificity of 90%.* Another
study, however, suggested spinal percussion may not be
diagnostic as previously thought.” Downie et al.® in 2013
found it is more likely that a fracture will be present if the
patient is older than 65 years, has a history of prolonged
corticosteroid use, had significant trauma or visible con-

Figure 1.

Anterior-Posterior Open Mouth Plain Film Image: Read as

osteopenic, otherwise normal.
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tusions. Additional tests used in this case were valsalva,
axial distraction, and axial compression. These tests are
used primarily to differentiate radiculopathy from a cen-
tral cord pressure (whether from space occupying lesion
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Figure 2.

Anterior Posterior Cervical
Spine: Decreased vertebral
body height of C4(arrow),
moderate degenerative joint
disease of the Lushka and
facet joints at C4-5, C5-6,
and generalized osteopenia,
deviation of the tracheal air
shadow to the right.

or disc herniation). The valsalva test has been found to
have 22% sensitivity and 95% specificity.” Axial distrac-
tion has 44% sensitivity, and 90% specificity’, and axial
compression has a sensitivity of 25-50% and a specificity
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Figure 3.

Lateral Cervical Spine Plain
Film Image: Severe pathologic
compression fracture of C4
vertebral body, increase in the
AP dimension (arrow) with
focal anterior displacement of
the retropharyngeal soft tissue,
posterior displacement of the
posterior wall of the vertebral
body compromising the spinal
canal, moderate to severe
generalized osteopenia, with a
decrease in cervical lordosis.

of 40-64%". Overall, the tests applied in this case tend

to have low sensitivity, and moderate to high specificity

when testing for cord compression to the cervical spine.
A burst fracture is a specific form of compression frac-
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ture that requires considerable forces of axial compres-
sion and flexion in healthy bone." Due to the amount
of force required, a comminution of the vertebral body
occurs with fragments migrating centrifugally."" Poster-
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iorly displaced fragments of bone may create extrinsic
pressure on the ventral surface of the spinal cord, causing
significant neuropathy.!! Up to 50% of burst fractures can
cause neurological injury depending on the diameter of
the fracture, and how much it occludes the spinal canal'!,
however, this patient had a normal neurological exam.

In some cases with variable history or unclear mech-
anisms of injury, it is difficult to discern whether or not
imaging is indicated for the patient. Screening tools and
guidelines have been developed to determine whether
or not radiographic imaging is required. The Canadian
C-Spine Rules (CCSR) and the National Emergency
X-Radiography Utilization Group (NEXUS) have been
designed to help establish whether or not low-risk patients
require cervical spine imaging.'”> The CCSR has been
found to be superior to the NEXUS Guideline in a popu-
lation of over 8000 patients."® It had a higher sensitivity
and specificity, and only missed one patient when used
by physicians compared to sixteen patients missed when
using the NEXUS. The CCSR is an algorithm that asks
three ‘yes/no’ questions (See Figure 4). One study indi-
cated that doctors were able to effectively use this screen
83% of the time, and were able to reduce emergency room
cervical spine imaging by 13% without adverse event."

Multiple myeloma (MM) is the most common primary
malignant spinal tumour in adults." Tt is twice as com-
mon in males and typically onsets in the sixth decade."
MM makes up 15-20% of all haematological cancers with
an average 5-year survival rate of 15-20%.'° The classic
presentation of a patient with MM is severe bone pain
that is aggravated by activity and relieved by rest, though
according to one study, this is only seen in 67%."” Other
symptoms, though less common, include dyspnea, fa-
tigue, asthenia, and weight loss."” This patient’s presenta-
tion did not indicate how advanced the disease was.

Blood work tends to have a serum M-protein spike of
IgG, Bence Jones proteinuria, hypercalcemia and hyper-
uricemia.”® On imaging, a classic case of multiple my-
eloma would have multiple, permeative lesions, osteo-
penia, and sharply circumscribed osteolytic defects.'' In
the spine, multiple myeloma will affect any region of the
spine appearing as osteopenic vertebrae early in the pro-
cess, with inevitable progression to pathological vertebral
collapse."" Multiple myeloma can be identified from an
insufficiency fracture by the loss of posterior vertebral
body height." The prognosis of MM was very poor ten
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The Canadian G-Spine Rule

For alert (GCS=15) and stable frauma patients where cervical spine injury is a concern

1. Any High-Risk Factor Which
Mandates Radiography?

Age > 65 years

or
Dangerous mechanism™
or

Paresthesias in extremities

l No Yes

2. Any Low-Risk Factor Which Allows
Safe Assessment of Range of Metion?

Simgl a Mve ** i
e e _ N, ( Radiography
Sitling position in ED

o
Ambulatory at any time

o
Delayed onset of neck pain ™™

o
Absence of midline c-spine tendemess

l Yes

3. Able to Actively Rotate Neck?
45° left and right

Unable

* Dangerous Mechanism:
- fall fram efevation > 3 teat / § stairs
- axial Joad to head, e.y. diving
- MVC high speed (> 100knvhr), rollover, ejection
- motorized recreational vehicles
- bieycle collisian

ok
Ahle Simple Rearend MVC Excludes:
- pushed inla oncoming traffic
- hit by bus / farge truck
- roliover
N - hit by high speed vehicle
No Radiography 4 Dolayed:
- i.e. Tot immediate onsel of neck pain
Figure 4.

The Canadian C-Spine Rules Algorithm
(Stiell, 2009)"

years ago, with <10% surviving past 3 years'' however,
recent advances have improved survival rates to a median
value of 10 years®.

Two additional case reports in the last decade describe
the presence of cervical spine pathological burst fracture
in a medical setting by specialists.?’?! However, the au-
thors of this paper believe the presented case to be the
first description of an initial presentation of a pathological
burst fracture to a primary-contact conservative care fa-
cility. This should affect the decision making of all manu-
al therapy practitioners when considering differentials of
rare but serious pathology as they may not possess trad-
itional history red flags, nor possible signs on examina-
tion.

Summary
A 61-year-old male presented to a chiropractic clinic for
management of acute neck pain. The history revealed a
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‘crunch’ sound when getting out of bed that morning.
There were no red flags in the history. The physical exam
identified traction was aggravating, but was otherwise
non-conducive. This case should serve as a reminder
that in some circumstances, orthopaedic tests may be of
limited clinical value. Practitioners need to be diligent in
their clinical assessment of patients to be aware of subtle
signs of disease processes. It also serves as a reminder to
clinicians that these rare cases do present to our offices
and radiographic intervention is still the diagnostic tool of
choice to confirm a pathological fracture diagnosis.
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